ABSTRACT: Tomato (Lycopersicon esculentumMill
Introduction
Tomato (Lycopersicon esculentum Mill.) was originated in America [1] which then spread to all over the world, including Indonesia. Tomato is consumed as vegetable or fruit [2] , that is why this plant is economically important. Beside, to mato has characteristics that make it suitable as model plant, such as its relatively compact ge nome (950 Mb), rich germ plasm, as well as a very efficient transformation protocol [3] .
In vitro flowering and fruiting of tomato has some advantages, i.e. to overcome plants that have difficulties in producing seeds naturally, to rescue threatened plants [4] ; to avoid the transmission of diseases in vegetative-propagated plants [5] ; and to study the physiology and development of flowers in plants [6] .
Some studies in in vitro flowering and fruit ing have been done in tomato. Sheeja and Mandal (2003) [6] treated the callus of tomato var. Pant 11 explants by using 2 mg.L -1 BAP. They obtained the highest rate of flower bud formation by using that treatment. In line with that, Mamidala and Nanna (2009) [7] investigated the formation of in vitro flower and fruit of plantlets grown from the leaf explants of dwarf tomato cv. Micro-Msk. This experiment successfully produced in vitro flowers and fruits after 8 weeks incubation with the addition of 6-benzylaminopurine (BAP) and in dole-3-acetic acid (IAA) and also Zeatin and IAA. Experiments in plant tissue culture are always specific based on the species, variety or cultivar. This experiment aimed to establish a standard procedure for plant tissue culture experiment. While all this time, this experiment has never been done in tomato var. Tymoti. The variant has a great potencial to be developed because it has some superiorities among others, i.e. its endurance against higher temperature, its resistency to Gemini Virus and Blossom End Rot, and also its high yield [8] .
Materials and methods

Chemicals
NaOH and HCl were used to set the pH of the culture media. Bayclin® (NaOCl 5.25%) was used to surface sterilize the plant materials. The plant growth regulators used were 6-benzylamino Pu rine (BAP), indole acetic acid (IAA), and gibberel lin GA3. Plant retardants were also used in this experiment, i.e. paclobutrazol and ancymidol. In this experiment, KH 2 PO 4 was also added to the particular treated medium. KH 2 PO 4 is the source of phosphate for the plants. Phosphate is im portant during generative phase [9] to promote a high quantity and good quality of flowers and fruits.
Plant materials
Explants were obtained from tomato seeds . The pH was set at 5.6. These culture bottles were then autoclaved at 121 ᵒC and 1.5 atm for 20 minutes.
Method development and validation 2.3.1. Surface sterilization
The washed seeds were soaked in 2.6% NaOCl solution for 5 minutes and 1.8% NaOCl solution for 15 minutes, respectively. Seeds were washed three times with sterile distilled water, dried and cultured in the sterile culture bottles that con tained cotton and BAP solution. There were 10 -15 seeds in every culture bottle. ratories) into a beaker glass contained 500 mL distilled water. As much as 30 g sucrose and 12 g agar were also added into it. After fixing the pH at 5.8, the distilled water was added again until reached 1000 mL volume. Before autoclaving, the solution was cooked with stirring until boiled.
Culture Media
There were five media variations tested in order to acquire the optimal sprouts condition. All of media used were successfully produced 80% healthy sprouts. For economic reason, ½ MS (G1) and 1 mg.L -1 BAP solution (G3) were chosen.
Result and discussion
Germination media
These two media gave different result in term of stem rigidity (data is not shown). Seeds cultured on G1 medium looked fresher and more rigid than those cultured on G3. Yet G3 medium was more potential than G1 to produce flower and fruit in next step of experiment. G3 medium contained BAP which promotes axillary shoots growth so that the frequency of flower and fruit formation will be higher. Figure 1 shows the germination process from day 2 to day 7.
Vegetative growth media
Among those five vegetative growth media, Hyperhydricity is an abnormality observed in in vitro plant because of the excessive uptake of wa ter and the low lignifications in the tissue [10] .
Flower and fruit induction using plant growth regulator and KH 2 PO 4
Among sixteen treatments, there is only one treatment that successfully produced flower and fruit that is MS Basal Medium with vitamins + 1 mg.L -1 BAP (B1). There were two out of ten plantlets produced flowers, and only one plantlet produced a fruit. The development of flower bud to ripe fruit took 6 months and 6 days after the seeds germination. Table 2 and Figure 2 present the stages of flower development into a fruit. The addition of phosphate (KH 2 PO 4 ) was ob jected to accelerate flower bud formation and fruit ripening. This is in accordance with the ex periment conducted by Wiryanta (2004) [11] , proposed that phosphate had a role in root and flower growth, as well as in fruit ripening. The deficiency of phosphate gave rise to disturbance in root growth and generative stage. However, in this experiment, the augmentation of phosphate caused roots grow more rapidly in comparison with the other media. Unfortunately, flower was not produced in this treatment. Murthy et al. [12] explained that there were many factors involved in in vitro flowering mechanism, i.e. light, carbo hydrates, growth regulators, pH, temperature, photoperiod, and so on.
Flower and fruit induction using plant retardants
There were two kinds of plant retardants that had been used, ancymidol and paclobutrazol, each in a concentration of 1 mg.L -1
. Table 3 represents the effect of plant retardants on tomato plantlets.
Based on Table 3 , we know that plant retar dants give stunting effect to the plantlets. The were treated by 4 g paclobutrazol. In addition,
there was a report explained that paclobutra zol could increase fruit formation and promotes early fruit in tomato plants [14] , 
